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DETAILED ACTION 

Claim Status 

Claims 1 , 3, 5-16, 22, 24, and 25 are pending. 

Claims 2, 4, 17-21, and 23 are cancelled. 

Claims 1, 3, 5-16, 22, 24, and 25 are being examined. 

Claim Rejections - 35 USC §112 
Response to arguments 

Applicant's arguments, see Remarks p. 13, filed 18 February 2008, with respect 
to the rejection of claims 1 -3 and 5-1 3 as being indefinite under 35 USC 1 1 2, 2 nd 
paragraph have been fully considered and are persuasive. The rejection of claims 1-3 
and 5-13 has been withdrawn in view of amendments to the claims. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 3, 5-16, 22, 24, and 25 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 1,15, and 22 are unclear with respect to the order of steps d and e. The 
lack of clarity rises from the inclusion of the result of step c in both steps d and e. Thus, 
the order in which the steps are performed is unclear. Claims 3 and 5-13 are also 
rejected as they depend from claim 1, and thus contain the above issues due to said 
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dependence. Claim 24 is also rejected because it depends from claim 22, and thus 
contain the above issues due to said dependence. Claim 16 is also rejected because it 
depends from claim 15, and thus contains the above issues due to said dependence. 

Claims 14 and 25 are unclear with respect to the phrase "the hybridized product 
of step (d)" as recited in step (f). Step (d) does not result in a hybridized product. The 
examiner suggests amending the phrase to recite "step (e)" rather than step "(d)". 

Claim 1 recites the limitation "the target material" in step (f). There is insufficient 
antecedent basis for this limitation in the claim. The lack of antecedent basis for the 
term the target material makes it unclear which nucleic is referred to by the phrase 
because both single stranded product of step (c) and the oligonucleotides could be the 
target material based on the definition of target provided by applicant in the specification 
at p. 8, lines 22-28. 

Claim 1 recites the limitation "the labeled target material" in step g. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 
Response to arguments 

Applicant's arguments, see Remarks p. 13, filed 18 February 2008, with respect 
to the rejection of claims 1 , 3, 5-14, 22, and 24 as being unpatentable over Kim in view 
of Beattie et al., in view of O'Connell et al., and in view of Smith et al. under 35 USC 
103(a) have been fully considered and are persuasive. The rejection of claims 1, 3, 5- 
14, 22, and 24 has been withdrawn in view of amendments to the claims. 
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The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This rejection is reiterated from the previous office action 

Claims 15, 16, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim (Korean IPO Pub. No. 10-2000-0072201 Pub Date 17 August 
2000), in view of Beattie et al. (US PAT 6,268,147) in view of O'Connell et al. (Clinical 
genetics, Vol. 61 , p. 1 3-20, 2002) and in view of Smith et al. (US PAT 5,753,439). 

The claims are drawn to a method of detecting mutations that are indicative of 
Fragile X syndrome by testing obtained genomic DNA using labeled oligonucleotides to 
determine the number of CGG repeats in the obtained genomic DNA. 

Kim teaches a method of diagnosing Fragile-X syndrome by using DNA Probes 
to identify the number of CGG repeats in the obtained genomic DNA. Specifically, Kim 
teaches obtaining a genomic DNA sample (para. 16). Kim teaches the generation of 
single stranded DNA (para. 18, line 6). Kim teaches the hybridization of two differentially 
labeled probes to targets within the denatured each probe directed to a different 
genomic region of FMR1 gene; one probe being targeted to Short Tandem Repeats 
(STR) or Short Tandem Repeat Polymorphisms (STRP) CGG or GCC and one probe 
being targeted to a region of FMR1 gene (para. 48, line 6). Kim shows the 
immobilization of the labeled target to a solid support (para. 18, line 6), separating the 
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hybridized DNAfrom non-hybridized nucleic acids. Kim teaches measuring the 
colorimetric intensities of the CY3 and CY5 fluorescent dyes that label the different 
probes and determining a ratio between cy3 and cy5 then compared to a known control 
to determine the number of CGG or GCC STR repeats (para. 49). Kim shows that the 
target oligonucleotides for the CGG repeats contain 3-10 repeats and specifically show 
target oligonucleotides for the CGG repeats having 6 triplets (para 49). 

Although Kim does not employ PCR directly in the method of identifying the 
number of STR's in FMR1 , Kim shows that the application of PCR to amplify DNA 
fragments of the region of the FMR1 gene surrounding the CGG STRs can also 
employed in the analysis of Fragile-X syndrome. The primers of Kim can be used to 
amplify the same region of FMR1 as the primers of the instant invention. SEQ ID NO:1 
of the instant application is targeted to the 5' untranslated region of the FMR1 on the X 
chromosome. The primer of Kim on paragraph 48, line 6 is directed a similar region of 
the X chromosome in the 5' untranslated region of FMR and is labeled with biotin. SEQ 
ID NO: 2 is within the FMR1 gene, 3' to the repeat region. Similarly, Kim shows a primer 
on paragraph 48, line 5, which targets bases 250-221 . The primers of Kim are suitable 
for PCR amplify the repeat region of the FMR1 5'-untranslated region. Kim suggests 
that a method better than electrophoresis and southern blotting is needed to analyze the 
DNA of the 5' untranslated region FMR1 gene quickly and efficiently. 

Kim does not show the use of microarray technology to capture the differentially 
labeled hybridized target STR's; does not show amplification of DNA by PCR and does 
not show the use of an exonuclease to generate single stranded DNA. 



Application/Control Number: 1 0/791 ,209 Page 6 

Art Unit: 1631 

O'Connell et al. shows the detection of fragile X through a quantitative 
measurement program for trinucleotide repeats. O'Connell et al. shows the use of PCR 
to amplify the 5'-untranslated region of FMR1 using oligonucleotides directed to a 
contiguous region of the FMR1 gene and to a region of the X-chromosome 5' to the 
repeat region (p. 14, col. 1). The primers of O'Connell et al. overlap the primers of SEQ 
ID NO: 1 and 2. O'Connell shows the primers are used to amplify the 5'-untranslated 
region of FMR1 containing CGG repeats. O'Connell et al. shows that fragile X testing is 
usually conducted using PCR. O'Connell et al. shows a method of an optimized PCR 
amplification method to measure correctly the number of CGG repeats in genomic DNA 
(p. 14 col. 2 to p. 15 col. 1). It is desirable to measure correctly the number of repeats in 
the 5'untranslated region of the FMR1 gene because the number of CGG repeats is 
directly linked to the fragile X phenotype and its diagnosis. O'Connell et al. shows that 
accurate (CGG)n size determinations are essential to accurate diagnosis of fragile X 
(p.14, col. 1). 

Beattie et al. shows a method of analyzing STRP's by microarray. Beattie et al. 
shows the use of exonucleases to generate single stranded DNA (col. 29, line 34-43). 
Beattie et al. shows the advantage to generating single stranded DNA is that re- 
annealing of complementary target strands can be avoided (col. 29, line 30-32). This is 
advantageous because the complementary strands may compete with the hybridization 
of the target strands to the arrayed capture probes (col. 29, line 32-33). Beattie et al. 
teach the use of microarray technology to capture nucleic acids (abstract and col. 37- 
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38). Beattie et al. shows that the array has a plurality of spots in which probes to the 
contiguous segment are linked to a solid support (col. 37). 

Smith et al. shows a method of nucleic acid analysis for rapidly determining the 
length and sequence of a target. Smith et al. shows an array can be constructed to 
target separately a contiguous sequence and the repeat regions (col. 8, line 41-43). 
Smith et al. shows that hybridization can be used to rapidly and accurately detect and 
identify numbers of repeated sequences (col 4, line 3-6). 

It would have been obvious to one of skill in the art to modify the method of Kim 
differentially targeting the CGG repeats and a 3'- contiguous region using different 
colorimetric probes with the method of amplifying the 5'-untranslated region of FMR1 
containing CGG repeats of O'Connell and the method of producing single stranded DNA 
using the exonuclease of Beattie and the plurality of targeting probes of Smith et al, 
because O'Connell et al. shows that accurate CGG size determinations are essential to 
accurate diagnosis of fragile X. It would have been further obvious to modify Kim with 
O'Connell et al., Beattie et al., and Smith et al. because Beattie et al. shows the 
advantage to generating single stranded DNA is that re-annealing of complementary 
target strands can be avoided because the complementary strands may compete with 
the hybridization of the target strands to the arrayed capture probes. It would have been 
further obvious to modify Kim with O'Connell et al., Beattie et al., and Smith et al. 
because Smith et al. shows that hybridization can be used to rapidly and accurately 
detect and identify numbers of repeated sequences. 
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Response to arguments 

Applicant's arguments filed 18 February 2008 have been fully considered but 
they are not persuasive. Applicant summarizes the presented argument at p. 16 as the 
use of microarrays to determine the length of CGG expansion in a sample using a ratio 
of colorimetric intensities and the comparison of the sample ratio to a similar ratio from 
known control samples is not suggested in the prior art. The argument is not found 
persuasive because the combination of prior art presented makes obvious the 
determination of CGG repeat length expansion in the FMR1 5'-untranslated region 
using colorimetric ratios of samples relative to the colorimetric ratios of known control 
samples in a microarray format. To summarize the teachings found in the art, Kim 
shows a nucleic acid capture method comprising the determination of a colorimetric 
ratio to enumerate the length of CGG expansion in a genomic sample. O'Connell shows 
that the lengths of CGG expansions can be determined by comparison to control 
samples of known length. Smith et al. shows that nucleic acids can be captured by 
hybridization to a microarray. Beattie et al. shows that microarrays are used to analyze 
CGG expansions. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KARLHEINZ R. SKOWRONEK whose telephone 
number is (571)272-9047. The examiner can normally be reached on Mon-Fri 8:00am- 
5:00pm (EST). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie A. Moran can be reached on (571) 272-0720. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

8 May 2008 
IK. R. SV 

Examiner, Art Unit 1631 

/John S. Brusca/ 

Primary Examiner, Art Unit 1631 



